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(54) INTRAOCULAR PRESSURE-LOWERING AGENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a therapeutic agent for glaucoma or hypertonia buibi, 
having good compliance, hardly causing side effects, and exhibiting very strong long- lasting 
intraocular pressure-lowering activities by including specific two kinds of intraocular pressure- 
lowering agents in a specified substrate. 

SOLUTION: This therapeutic agent contains (B) a p-blocker and (C) an intraocular pressure- 
lowering agent besides the p-blocker in (A) a substrate causing liquid-gel phase transition on 
the surface of the eye. The component A is preferably a methyl cellulose(MC) or a gellan gum. 
The component B is preferably thymol or a pharmaceutically acceptable salt thereof. The 
component C is preferably prostaglandins or a carbonic anhydrase inhibitor. The concentration 
of the used MC is 0.2-2 (wt./vol.)%, and the concentration of the used gellan gum is about 0.1- 
2.0 (wt/vol.)%. The MC capable of providing 2% aqueous solution having 13-12,000 mPas 
viscosity at 20"" C can be used as the MC. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**5Mc shows the word which can not be translated 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The glaucoma or the hypertoniaH3ulbi ****** agent which contained intraocular 
pressure hypotensive agents other than beta-blocker and beta-blocker in the basis which 
causes liquid-gel phase transition on an eye front face. 

[Claim 2] The glaucoma or the hypertonia-buibi ****** agent which is the pharmaceutical 
preparation which causes liquid-gel phase transition on an eye front face, and makes beta- 
blocker an active principle and which reinforces an intraocular pressure descent operation of 
intraocular pressure hypotensive agents other than beta-blocker. 

[Claim 3] The glaucoma or the hypertonia-buIbi ****** agent which reinforces an intraocular 
pressure descent operation of beta-blocker which causes liquid-gel phase transition on an eye 
front face, and which is pharmaceutical preparation and makes an active principle intraocular 
pressure hypotensive agents other than beta-blocker. 

[Claim 4] The therapy agent according to claim 1 or 2 which the basis which causes liquid-gel 
phase transition turns into from methyl cellulose. 

[Claim 5] The therapy agent according to claim 3 which the basis which causes liquid-gel phase 
transition turns into from methyl cellulose, a polyethylene glycol and a citric acid, or its salt 
permitted pharmacologically. 

[Claim 6] The therapy agent according to claim 1 or 2 which the basis which causes liquid-gel 
phase transition turns into from gellant gum. 

[Claim 7] The therapy agent according to claim 1 or 2 whose beta-blocker is timolol or its salt 
permitted pharmacologically. 

[Claim 8] The therapy agent according to claim 1 or 2 whose intraocular pressure hypotensive 
agents other than beta-blocker are prostagladins or carbonic acid dehydrogenation enzyme 
inhibitor. 

[Claim 9] The therapy agent according to claim 7 whose prostagladins are isopropyl unoprostone. 

[Claim 10] The therapy agent according to claim 7 whose carbonic acid dehydrogenation enzyme 
inhibitor is dorzolamide. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to glaucoma, *3Mc***3Mc^ or the therapy agent of 
normal tension glaucoma. Or intraocular pressure falls in multiplication in more detail, intraocular 
pressure descent is related with said therapy agent maintained in multiplication. 
[0002] 

[Description of the Prior Arid Glaucoma is continuous or a disease to which visual performance- 
failures, such as abnormalities in a visual field, are caused in the organic disturbance pan of an 
eye by it becoming a base that repeat intraocular pressure goes up across a normal range. 
Although *****3Mc* accepts the hypertonia buibi exceeding normal values, a visual performance- 
failure is the example which is not accepted and may develop into glaucoma after long— term 
progress. The target of the pharmacotherapy of *aMc**3Mc* thru/or glaucoma is lowering 
intraocular pressure to the normative-intraocular-pressure level which does not cause a visual 
performance failure, and maintaining it. Moreover, although normal tension glaucoma has 
intraocular pressure in a normal range, it is a disease which presents the same visual 
performanceH^ailure as glaucoma. As the cure, lowering intraocular pressure further rather than 
normal values with pharmacotherapy etc. is performed. 

[0003] The pharmacotherapy for lowering intraocular pressure uses a drug with an intraocular 
pressure descent operation as ophthalmic solutions, and it is common to carry out partial 
administration. However, in order for most drugs with which the eye was medicated as 
ophthalmic solutions to disappear by the watery eye etc., it is known that only mere small 
quantity permeates an eye among doses, and drug effect is shown. In order to conquer such a 
fault, to use the ophthalmic solutions of a viscous solution, a gel point eye agent, an eye 
ointment, etc. is tried. 

[0004] Some ophthalmic solutions answer the trigger on an eye front face and a constituent 
carries out [ ophthalmic solutions ] phase transition to the gel state from a sol condition on an 
eye front face also especially in a gel point eye agent recently are indicated. To U.S. Pat. No. 
4188373, the aquosity constituent of Pluronic (trade name PLURONIG) gels with heat, and the 
heat gelation aquosity physic constituent with which the ZORUGERU transition temperature of 
hope is obtained is indicated by adjusting the concentration of Pluronic. The constituent in which 
the sol-gel phase transition which made the trigger the increment effectiveness in ionic strength 
of tear fluid is shown is indicated by JP,6-67853,B. In order to be the reversibility heat gelation 
aquosity physic constituent which contains the drugs of an effective dose used for a 
pharmacology-therapy or a diagnosis in WO 94/23750 and to adjust pH of methyl cellulose (what 
is the range whose content of a methoxyl group is 26 - 33%) 0.2 - 2 W/V%, a citric acid 1.2 - 2.3 
W/VX and a polyethylene glycol 0.5-13 W/V%, and a constituent to the range of 3-10 It is 
indicating about the constituent characterized by containing pH regulator which can be admitted 
like physic of sufficient amount 

[0005] Generally the ophthalmic solutions containing beta-blockers, such as timolol from which a 
positive intraocular pressure descent operation is acquired as a therapy agent which lowers 
intraocular pressure for therapies, such as current and glaucoma, are used. However, a stronger 
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intraocular pressure descen^peration is required depending on a calSRi such a case, the 
conventional ophthalmic solutions or the trigger on the above-mentioned eye front face is 
answered, and sufficient effectiveness is not acquired even if it uses independently the 
ophthalmic solutions which cause sol-gel transition on an eye front face. So, in such a case, 
generally, carrying out concomitant use instillation of two kinds of drugs with which an action 
mechanism is different is performed, however, although the case of which the intraocular 
pressure descent beyond it is required like normal tension glaucoma inside, and the snowman 
formula which uses together three or more kinds of ophthalmic solutions since it corresponds to 
it uniquely are considered, such usage should be discreet to for the increment in the badness 
of compliance, and a side effect — — it is carried out The purpose of this invention is to 
offer the ophthalmic solutions which can obtain an independent or intraocular pressure descent 
stronger than the case where two agents are used together for the conventional ophthalmic 
solutions. 
[0006] 

[Means for Solving the Problem] When this invention persons made intraocular pressure 
hypotensive agents other than beta-blocker and beta-blocker contain and investigated the 
intraocular pressure descent operation in the basis which causes liquid-gel phase transition on 
an eye front face, also to except, as compared with the case where two agents are used 
together, intraocular pressure was dropped in multiplication, and they discovered independent or 
that this operation continued further for the conventional ophthalmic solutions, and completed 
this invention to it It is expected that the ophthalmic solutions of this invention will be used as 
the glaucoma with which compliance is good and indicates the very strong continuous intraocular 
pressure descent operation also with few side effects to be, **«a!wje*sMc, or a therapy agent of 
normal tension glaucoma. Moreover, it is the pharmaceutical preparation which causes liquid - 
gel phase transition on an eye front face, and this invention is the pharmaceutical preparation 
which causes liquid - gel phase transition on the glaucoma other than a beta - blocker glaucoma 
makes a beta - blocker an active principle, and glaucoma reinforces the intraocular-pressure 
descent operation of an intraocular-pressure hypotensive agent a hypertonia-buibi 9!e*3}c*5}c>!c 
agent and an eye front face, and is the glaucoma or the hypertonia-buIbi 9Mc9Sc'{c»Sc« agent which 
makes an active principle the intraocular-pressure hypotensive agents other than a beta - 
blocker and which reinforces an intraocular-pressure descent operation of a beta - blocker 
[0007] 

[Embodiment of the Invention] The ophthalmic solutions which contained a kind of beta-blocker 
at least in the basis which answers the trigger on the eye front face of this invention, and 
causes liquid-gel phase transition For example, the ophthalmic solutions which carried out kind 
content of the intraocular pressure hypotensive agents other than beta-blocker at least, The 
ophthalmic solutions of intraocular pressure hypotensive agents other than beta-blocker which 
contained a kind at least in the basis which answers the trigger on the eye front face of this 
invention, and causes liquid-gel phase transition and [ for example. ] [ whether the ophthalmic 
solutions and each which carried out kind content of the beta-blocker at least are blended, and 
eyewash is applied, and ] Each is used by whether it is the paddle gap which applies eyewash 
separately. In the case where eyewash is separately applied with the case where blended each 
and eyewash is applied, the strength and the persistence time of an ocular tension lowering 
action differ from each other. Moreover, when applying eyewash separately in each ophthalmic 
solutions, also in changing each instillation spacing, the strength and the persistence time of an 
intraocular pressure descent operation differ from each other. Thus, it is possible to adjust 
target intraocular pressure and the target persistence time by changing how using these 
ophthalmic solutions. 

[0008] The basis which answers the trigger on an eye front face and causes liquid-gel phase 
transition has the following by the trigger. When making heat into a trigger, Pluronic. methyl 
cellulose, and a hydroxymethyl cellulose are used as a basis. Also in it methyl cellulose is 
suitable and the basis which consists of fields, such as safety, to methyl cellulose, a polyethylene 
glycol and a citric acid, or its salt permitted pharmacologically in the ease of carrying out of 
formation of gel is still more suitable. 
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[0009] if the viscosity in ZO^Jl^ees C of the 2% water solution is the^^g of the range of a 13- 
12000mm pascal and a second, any MC of the methyl cellulose (it is hereafter called MC for 
short) used for the basis of this invention is independent — or it can be mixed and used. The 
content of a methoxyl group has 26 - 33% of desirable range from a soluble viewpoint over water. 
It is distinguished with the viscosity of the water solution, for example, there is a thing of the 
display viscosity 1 5. 25, 1 00, 400. 1 500, and 8000 (a figure is the milli pascal and the second of 
20-degree-C viscosity of 2% water solution) in the form of a commercial item, and MC is easily 
more nearly available still. The outline, specification, an application, the amount used, and a trade 
name are indicated by the excipient encyclopedia (Japanese excipient association edit, Yakuji 
Nippo issue) at the detail. The polyethylene glycol (it is hereafter called PEG for short) used for 
this invention From Wako Pure Chem Industry again by the trade name of PEG-200, -300, -600, 
-1000. -1540, -2000, -4000. -6000, -20000. -50000. -500000, -2 million, and -4 million The 
macro gall -200, - It is sold from Nippon Oil & Fats Co.. Ltd. by the trade name of 300, -400, - 
600. -1000, -1540, -4000, -6000, and -20000. As for the weight average molecular weight of 
PEG used for the basis of this invention, 300-50000 are desirable, and 1000-especially 20000 
are desirable. Since the viscosity in a liquid condition does not become high too much about 
gelation by temperature when a lifting and the weight average molecular weight to like are 50000 
or less when weight average molecular weight is 300 or more, it is desirable. Moreover, it is also 
possible to mix two or more sorts of PEG(s), and to adjust weight average molecular weight to 
above-mentioned optimum within the limits. Sodium salt, potassium salt, etc. can be illustrated 
as a salt which can be permitted pharmacologically [ the citric acid used for the basis of this 
invention ]. As an embodiment of the basis of this invention, the density range of MC, PEG. and a 
citric acid is limited by the following reasons. As for the operating concentration of MC, it is 
desirable that it is 0.2 - 2 W/V%. When the concentration of MC is less than [ 2 W/V% ], since it 
can adjust to the range which viscosity tends to deal with, it is desirable. Moreover, when the 
concentration of MC is more than 0.2 W/V%, it is desirable in gelation by temperature at that of 
a lifting or a cone. The operating concentration of PEG is usually 0.1 - 13 W/V%. Since it is in 
the range which the viscosity of a basis tends to deal with when the concentration of PEG is 
less than [13 W/V% ], it is desirable, and in the case of beyond 0.1 W/V%. it is desirable in 
gelation by temperature at that of a lifting or a cone. The operating concentration of a citric acid 
is usually 0.1 - 2.3 W/V%, and is 1 - 2.3 W/V% preferably. When the concentration of a citric acid 
is less than [ 2.3 W/V% ], since the eye stimulus at the time of medicating an eye especially as 
ophthalmic solutions is small, it is desirable. Moreover, in the case of beyond 0.1 W/V%, it is 
desirable in gelation by temperature at that of a lifting or a cone. 

[0010] As for the phase transition temperature, it is desirable that it is a liquid in less than [ a 
room temperature or it ] in the case of the basis which answers the heat on an eye front face 
and causes liquid-gel phase transition, and they are about 20 - 40 degrees C of abbreviation 
since to gel by mammalian temperature is wished. 

[001 1] When making the increment effectiveness of ionic strength into a trigger, an alginic acid, a 
carrageenan, gellant gum, etc. can be enumerated as a basis. Especially, the ease of carrying out 
of gel formation in an eye front face to gellant gum is suitable. As a gel light, as Keico and 
FTTAGERU, gellant gum is marketed from Dainippon Pharmaceutical etc. as a sigma and 
KERUKOGERU, and is easily available. The operating concentration of gellant gum is usually used 
at about 0.1 - abbreviation 2.0 W/V%. a product well-known as a trade name gel light (gel light 
(Gelrite (trademark))) which are gellant gum. especially gellant gum of a low acetyl transparence 
article — about [ about 0.1 - ] — although the water solution which carried out 2.0 W/V% 
content is viscosity at the time of low ionic strength, when ionic strength increases (i.e., when an 
eye is medicated with this water solution), it causes sol-gel transition with tear fluid. The 
correction of the stiffness of gel is possible by adjusting polymer concentration. 
[0012] As for beta-blocker of this invention, timolol, carteolol. befunolol, a BETAKISA roll, a 
REBOBUNO roll, the acebutolol. atenolol, metoprolol. a MECHIPU llano roll, propranolol, pindolol, 
nadolol, penbutolol. or these salts that are permitted pharmacologically are mentioned. 
[0013] Intraocular pressure hypotensive agents other than beta-blocker of this invention For 
example, alpha blocker, for example, bunazosin, a prazosin, KORINANSHIN, DAPUPIRAZORU, 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi_eije 



2005/03/11 



BEST AVAILABLE COP\ 4/8 



[^^^ exchange nerve un-alternative blocl^i^c 



terazosin or SAIMOKISAMlE^^i exchange nerve un-alternative blocl^iFor example, an 
AMOSURA roll, labetalol or nipradilol, exchange nerve-stimulus medicine. For example, 
epinephrine, dipivefrin, APURA clonidine, BURIMONIJIN, Norepinephrine, pargyline, clonidine, 
isoproterenol, Forskolin, a cholera toxin, terbutaline, salbutamol, an IBUTE roll, Procaterol, a 
METABU trawl, a PIRIBUTE roll, mabuterol. Clenbuterol, a REPUROTE roll, vanadate, or NAIRI 
drine compounds, Subexchange nerve-stimulus medicine, for example. Karpin, carbachol. 
distigmine. Physostigmine. an ecothiopate iodide, the aceclidine, diamond isopropyl fluoro 
phosphate. Demecarium or tetraethyl PAIRO phosphate, a prostagladin analogous drug. For 
example, latanoprost, isopropyl unoprostone, PGD2 and PGE2. or PGF2alpha, Carbonic 
anhydrase inhibitor, for example, acetazolamide, mesa ZORAMIDO, dorzolamide, Diclofenamid or 
BURINZORAMIDO, a calcium antagonist For example, nifedipine, nitrendipine, nicardipine, or 
ROMERIJIN, An organic nitric-acid compound (NO donor), for example, nitroglycerin, isosorbide 
dinitrate. or hydralazine, Hormone, for example. Melatonin, a vasopressin antagonist, diuretic For 
example, ethacrynic acid. SUPINORO lactone or furosemide. angiotensin converting enzyme 
inhibitor, For example, captopril, enalapril or the aceto prill, others, For example, 
tetrahydrocannabinol. VARINO mycin, ATORIOPE Putin, neuro-peptide Y, tetrahydro Cortisol, 
antazoline, dipyridamole, or these salts that are permitted pharmacologically are mentioned. 
[0014] If the content in the eye lotions of the above-mentioned intraocular pressure hypotensive 
agent is concentration from which intraocular pressure descent expected is obtained, there will 
be especially no limit. 

[0015] It is desirable for the ophthalmic solutions of this invention to usually be adjusted to pH 
3-10, and to be especially adjusted by pH 5-8 from the point of a stimulus. In order to adjust pH 
of the ophthalmic solutions of this invention, various pH regulators usually added are used. As 
acids, an ascorbic acid, a hydrochloric acid, a gluconic acid, an acetic acid, a lactic acid, a boric 
acid, a phosphoric acid, a sulfuric acid, a citric acid, etc. are mentioned, for example. As bases, a 
potassium hydroxide, a calcium hydroxide, a sodium hydroxide, a magnesium hydroxide, 
monoethanolamine, diethanolamine, triethanolamine, etc. are mentioned, for example. As other pH 
regulators, amino acid, such as a glycine, a histidine, and epsilon-aminocaproic acid, is 
mentioned. 

[001 6] In preparing the ophthalmic solutions of this invention, a tension-ized agent — it can 
approve pharmacologically — a preservative, antiseptics, etc. can be added to the aquosity 
pharmaceutical preparation of this invention in the range which does not spoil the effectiveness 
of this invention if needed. As an isotonizing agent, saccharides, such as xylitol, a mannitol, and 
grape sugar, propylene glycol, a glycerol, a sodium chloride, potassium chloride, etc. are 
mentioned. As a preservative, organic acids, such as alcohols, such as paraben, such as reversed 
soap, such as a benzalkonium chloride, benzethonium chloride, and chlorhexidine glyconate, the 
Para hydroxybenzoic-acid methyl, the Para hydroxybenzoic-acid propyl, and Para 
hydroxybenzoic-acid butyl, chlorobutanol, phenyl ethyl alcohol, and benzyl alcohol, sodium 
dehydroacetate, a sorbic acid, and sorbic acid potassium salt, and the salts of those can be 
used. Moreover, stabilizing agents, such as thickeners, such as hydroxyethyl cellulose, a polyvinyl 
pyrrolidone. polyvinyl alcohol, propylene glycol, a diethylene glycol, or sodium polyacrylate, EDTA 
(ethylenediaminetetraacetic acid) and those salts permitted pharmacologically, a tocopherol and 
its derivative, and a sodium sulfite, are mentioned as other additives. 

[0017] The ophthalmic solutions of this invention can perform sterilization processing by the 
filtration sterilization by the membrane filter, fractional sterilization, etc. 

[0018] Although an example is given to below and this invention is further explained to a detail, 
the range of this invention is not limited. 

[0019] 0.7g MO (SMI 5, METOROZU (trademark), and Shin-etsu Chemistry) and 0,7g MO (SM400, 
METOROZU (trademark), and Shin-etsu Chemistry) are added to example 1 hot-water 60mL, 
and stirring distribution is carried out. It stirs ice-cooling this and MC is dissolved. lOmL addition 
of 20 w/v% of the PEG4000 (macrogol 4000. Nippon Oil & Fats Co.. Ltd. make) water solution is 
carried out here, and it stirs with the sufficient bottom of ice-cooling. Furthermore, lOmL 
addition is carried out and 35.3 w/v% of a sodium citrate and 2 hydrate water solutions are 
stirred with the sufficient bottom of ice-cooling. Next, 1 mL is added, and 0.68g timolol maleate 
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and 0.5 w/v% of benzalkoniil^^loride water solution is stirred with t^^^fficient bottom of ice- 
cooling until a drug solution is homogenized. Next, pH was adjusted to 7.8 by 5-N NaOH, and it 
was made 100mL(s) by adding sterile purified water. This liquid was filled up with the 0.45- 
micrometer noodle plan filter into the instillation bottle made from plastics after filtration, and it 
considered as the ophthalmic solutions (it converts into timolol and 0.5% of timolol maleate is 
contained) (it is hereafter called for short timolol maleate heat gel point intraocular fluid) 
containing beta-blocker which answers the heat on the eye front face of this invention, and 
causes liquid-gel phase transition. 

[0020] In order to investigate the combined effect of the combined effect timolol maleate heat 
gel point intraocular fluid of example of trial 1 timolol-maleate heat gel point intraocular fluid, and 
dorzolamide eye lotions, and dorzolamide eye lotions, the effectiveness at the time of carrying 
out concomitant use instillation of the effectiveness and both the eye lotions at the time of 
applying eyewash independently in each was compared. Timolol maleate heat gel point intraocular 
fluid and 1% dorzolamide eye lotions (1% of Trusopt (trademark) eye lotions, Banyu 
Pharmaceutical) were used 0.5% as eye lotions. The animal made the male white rabbit kind 
rabbit (weight of about 2.5kg) one groups [ ten ], and used only the one eye for the experiment. 
Instillation sequence [ in / in instillation capacity / 50microL and a concomitant use instillation 
group ] applied eyewash in timolol maleate heat gel point intraocular fluid to the degree of 
dorzolamide eye lotions, and set instillation spacing as for 5 minutes. After intraocular pressure 
carried out surface anesthesia of the cornea front face with oxybuprocaine hydrochloride eye 
lotions 0.4%, it measured using the pneumatics applanation mold tonometer (Applanation 
Pneumatonograph and Alcon). and the measure point was measured every other hour till after 
[ instillation before instillation ] 6 hours. The obtained result is shown in Table 1. Although it 
compared with the physiological-salt-solution instillation group until after 2 hours from after 
[ instillation ] 1 hour and the significant intraocular pressure descent operation was accepted by 
the timolol maleate heat gel point intraocular fluid independent instillation group and the 
dorzolamide independent instillation group, also in which independent instillation group, it 
compared with the physiological-salt-solution instillation group from 3 hours after instillation, and 
the significant operation was not accepted. On the other hand, in the concomitant use instillation 
group, from after [ instillation ] 1 hour to 6 hours, it compared with the physiological-salt- 
solution instillation group, and the significant intraocular pressure descent operation was 
accepted. Furthermore, it was shown rather than the independent instillation group of both eye 
lotions till after [ instillation ] 3 to 5 hours that the intraocular pressure of a concomitant use 
instillation group is intentionally low. 
[0021] 
[Table 1] 
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[0022] It compared as the ined effect of the combined effect o parison timolol maleate 
heat gel point intraocular fluid with the combined effect of the combined effect of example of 
trial 2 timolol-maleate heat gel point intraocular fluid, and dorzolamide eye lotions, timolol 
maleate aquosity eye lotions, and dorzolamide eye lotions, and dorzolamide eye lotions, timolol 
maleate aquosity eye lotions, and dorzolamide eye lotions. 0.5% timolol maleate heat gel point 
intraocular fluid, 0.5% timolol maleate aquosity eye lotions (Timoptol (trademark) 0.5%, Banyu 
Pharmaceutical), and 1% dorzolamide eye lotions (1% of Trusopt (trademark) eye lotions, Banyu 
Pharmaceutical) were used as eye lotions. The animal made the male white rabbit kind rabbit 
(weight of about 2.5kg) one groups [ ten ], and used only the one eye for the experiment. 
Instillation sequence [ in / in instillation capacity / SOmicroL and a concomitant use instillation 
group ] applied eyewash to the degree of dorzolamide eye lotions in timolol maleate heat gel 
point intraocular fluid or timolol maleate aquosity eye lotions, and set instillation spacing as for 5 
minutes. Ophathalmotonometry was performed like the example 1 of a trial, and the measure 
. point was measured every 2 hours till after [ instillation before instillation ] 6 hours. The obtained 
result is shown in Table 2. By the concomitant use instillation group of timolol maleate heat gel 
point intraocular fluid and dorzolamide, it compared with the physiologicaKsalt-solution 
instillation group after [ 2 and 4 ] instillation and in all the measure points of 6 hours, and the 
significant operation was accepted. On the other hand, by the concomitant use instillation group 
of timolol maleate aquosity eye lotions and dorzolamide, although it compared with the 
physiological-salt-solution instillation group in after [ instillation ] 2, and 4 hours and the 
significant operation was accepted, the significant operation was not accepted in 6 hours after 
instillation. Moreover, the direction of a heat gel point intraocular fluid concomitant use group 
showed the far strong operation also on the point of the flume gap which compares an 
intraocular pressure descent operation with the concomitant use instillation group of the 
concomitant use instillation group of timolol maleate heat gel point intraocular fluid and 
dorzolamide, timolol maleate aquosity eye lotions, and dorzolamide. 
[0023] 
[Table 2] 



^W&m 0.00 '0.20:i:1.3a 0.20±1.08 D.00±0. 60 

MJ.iSir^a.4»r*°""'"''' -B.50±0.95« -3.30±,.20, -3.20±aS7. 



a 00 -4.90±D.69:t4 -2.60±0. 921 -1.80^0.98 



tp<Q. 05. Mp<0. D1 : ±me^^m^l^V^±<Dm^& (student* s r or Aspin-Velch' s test). 

[0024] When the ophthalmic solutions which contained timolol maleate in the basis which 
answers the heat on an eye front face and starts liquid-gel phase transition from the examples 1 
and 2 of a trial above, and the ophthalmic solutions containing dorzolamide were used together, 
and eyewash was applied independently, respectively, as compared with concomitant use of 
water-solution ophthalmic solutions, the thing to which intraocular pressure descends in 
multiplication and which it reaches and an intraocular pressure descent operation maintains in 
multiplication was shown. 

[0025] The example 1 of example of trial 3 trial or the timolol maleate heat gel point intraocular 
fluid of 2 was replaced with TIMOPTIC-XETM (the ophthalmic solutions which converted into 
timolol and contained 0.5% of timolol maleate, and gellant gum, MERCK&CO., INC., make (USA)), 
and the example 1 of a trial or the same trial as 2 was performed below. Even if it replaced 
timolol maleate heat gel point intraocular fluid with TIMOPTIC-XETM, the equivalent intraocular 
pressure descent operation was acquired by the resuH When the ophthalmic solutions which 
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contained mallein in acid ti in the basis which answers the incre^8^ ionic strength on an 
eye front face, and starts liquid-gel phase transition from the example 3 of a trial above, and the 
ophthalmic solutions containing dorzolamide were used together, and eyewash was applied 
independently, respectively, as compared with concomitant use of water-solution ophthalmic 
solutions, the thing to which intraocular pressure descends in multiplication and which it reaches 
and an intraocular pressure descent operation maintains in multiplication was shown. 
[0026] The comparison with the combined effect of the combined effect of comparison timolol 
maleate heat gel point intraocular fluid with the combined effect of the combined effect of 
example of trial 4 timolol-maleate heat gel point intraocular fluid and isopropyl unoprostone eye 
lotions, timolol maleate aquosity eye lotions, and isopropyl unoprostone eye lotions and isopropyl 
unoprostone eye lotions, timolol maleate aquosity eye lotions, and isopropyl unoprostone eye 
lotions was carried out. 0.5%% timolol maleate heat gel point intraocular fluid, timolol maleate 
aquosity eye lotions (Timoptol (trademark) 0.5%, Banyu Pharmaceutical), and 0.12% isopropyl 
unoprostone eye lotions (the Rescula (trademark) eye lotions, Fujisawa Pharmaceutical) were 
used as eye lotions. The instillation sequence in a concomitant use instillation group applied 
eyewash to the degree of isopropyl unoprostone eye lotions in timolol maleate heat gel point 
intraocular fluid or timolol maleate aquosity eye lotions, and set instillation spacing as for 5 
minutes. Ophathalmotonometry was performed like the trial 1 and the intraocular pressure 
measure point was measured every 30 minutes till after [ instillation before instillation ] 1 hour. 
The obtained result is shown in Table 3. By the concomitant use instillation group of timolol 
maleate heat gel point intraocular fluid and isopropyl unoprostone eye lotions, it compared with 
the physiologicaKsalt-solution instillation group in after [ instillation ] 30 minutes and, 1 hour, 
and all measure points, and the significant operation was accepted. On the other hand, the 
intraocular pressure descent operation of the concomitant use instillation group of timolol 
maleate aquosity eye lotions and isopropyl unoprostone eye lotions was weaker than the 
concomitant use instillation group which used heat gel point intraocular fluid, and a significant 
difference with a physiological-salt-solution instillation group was not accepted, either. As 
mentioned above, when the ophthalmic solutions which contained timolol maleate in the basis 
which answers the heat on an eye front face and causes liquid-gel phase transition, and the 
ophthalmic solutions containing isopropyl unoprostone were used together, it was shown as 
compared with concomitant use of water-solution ophthalmic solutions that intraocular pressure 
descends in multiplication. 
[0027] 
[Table 3] 



^aft«?« aoo . aoo±o.42 -aio±D.67 



aOO -4.10±1.46« -4.40±I.4S« 
aOO -;.90±1.21 -2. 40±L« 



*^p<0.01 .^^S^W!k^M:^LO>mm^ (Student's r or Aspin-Welch' s t&st). 
[0028] 

[Effect of the Invention] In the conventional ophthalmic solutions, rather than independent or the 
case where two agents are used together, compliance is good and the very strong continuous 
intraocular pressure descent operation also with few side effects is expected by the therapy 
agent of this invention. 
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[Translation done.] 
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